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ABSTRACT 

I f  a l l  c a p a b i l i t y  t o  pe r fo rm a backup or a l t e r n a t e  
ATM m i s s i o n  decoupled  from t h e  AAP-2 C l u s t e r  i s  e l i m i n a t e d ,  
some v e r y  minor  s i m p l i f i c a t i o n s  t o  b o t h  t h e  CM and t h e  LM-A 
are  p o s s i b l e .  S e v e r a l  ma jo r  c o n f i g u r a t i o n  o p t i o n s  are  a l s o  
opened, such  as: 

1. Moving t h e  LM-A/MDA docking  p robe  to t h e  LM-A 

2. E l i m i n a t i n g  t h e  C r e w  P r o v i s i o n s  Stowage Module 
from t h e  LM-A 

3.  E l i m i n a t i n g  t h e  c a p a b i l i t y  t o  pe r fo rm EVA 
from t h e  LM-A 

4 .  Moving t h e  C M G ' s  from t h e  ATM t o  t h e  A i r l o c k .  

Only t h e  f i r s t  of t h e s e  appears  a t t r a c t i v e  f o r  t h e  coupled  
m i s s i o n ,  b u t  i t  i s  n o t  f e a s i b l e  i f  LM-A manual backup docking  
c a p a b i l i t y  i s  r e t a i n e d .  
would b e  t h e  only  way t o  s a l v a g e  t h e  LM-ATM i n  t h e  e v e n t  of 
a remote  docking  f a i l u r e  i f  decoupled m i s s i o n  c a p a b i l i t y  i s  
e l i m i n a t e d  . 

Manual backup docking  c a p a b i l i t y  
, 

Because t h e  s i m p l i f i c a t i o n s  a re  minor and because  
of t h e  s t a t e  of  d e s i g n  o f  t h e  v a r i o u s  A A P  modules,  i t  i s  
recommended t h a t  decoupled miss ion  c a p a b i l i t y  be r e t a i n e d .  
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MEMORANDYM FOR FILE 

C a p a b i l i t y  t o  pe r fo rm a decoup led  CM-SM/LM-ATM m i s s i o n  
i s  p r e s e n t l y  r e q u i r e d  i n  t h e  Apo l lo  A p p l i c a t i o n s  Program. A 
decoup led  m i s s i o n  p l a n  would b e  adop ted  i f  t h e  AAP-2 pay load  i s  
n o t  u s a b l e  for t h e  p r i m a r y  coup led  ATM m i s s i o n ,  or i f  t h e  LM-A 
canno t  dock t o  t h e  M D A .  The p re -p lanned  decoup led  m i s s i o n  i s  
c a l l e d  a backup m i s s i o n  i f  t h e  d e c i s i o n  t o  a d o p t  i t  i s  made 
p r i o r  t o  t h e  AAP-3 CM-SM launch ,  or a n  a l t e r n a t e  m i s s i o n  i f  t h e  
d e c i s i o n  i s  made a f t e r  t h e  CM-SM launch .  A l i s t  o f  p o s s i b l e  
f a i l u r e s  t h a t  would f o r c e  adop t ion  o f  t h e  backup or a l t e r n a t e  
m i s s i o n  i s  g i v e n  i n  t h e  Appendix. 

There would be  minor s a v i n g s  i n  b o t h  t h e  AAP-3 CM-SM 
and  t h e  AAP-4 LM-A i f  t h e  c a p a b i l i t y  t o  pe r fo rm a decoupled  
m i s s i o n  i s  e l i m i n a t e d .  S e v e r a l  r e l a t i v e l y  ma jo r  c o n f i g u r a t i o n  
d e c i s i o n s  have  been  i n f l u e n c e d  b y  t h e  r e q u i r e m e n t  f o r  decoup led  
m i s s i o n  c a p a b i l i t y ,  and these  d e c i s i o n s  s h o u l d  b e  r e c o n s i d e r e d  
i f  t h e  r e q u i r e m e n t  i s  e l i m i n a t e d .  

M I N O R  SIMPLIFICATIONS 

For t h e  decoupled  m i s s i o n ,  a f l e x i b l e  d u c t  and f a n  a r e  
r e q u i r e d  i n  t h e  CM f o r  LM-CM c a b i n  a tmosphere  exchange .  I n  t h e  
p r ime  m i s s i o n ,  f l e x i b l e  d u c t s  i n  t h e  MDA pe r fo rm t h i s  f u n c t i o n  
for b o t h  t h e  LM and CM.  T h i s  CM equipment cou ld  b e  d e l e t e d  i f  
t h e r e  i s  no r equ i r emen t  f o r  decoupled  m i s s i o n  c a p a b i l i t y .  

CM and SM heaters  w i l l  be  s i z e d  f o r  t h e  decoupled  m i s s i o n  
as t h i s  m i s s i o n  imposes t h e  s e v e r e s t  t h e r m a l  env i ronmen t .  P h y s i c a l  
s i z e  o f  t h e  heaters  could  be d imin i shed  if t h e r e  i s  no decoupled  
c a p a b i l i t y .  

S e v e r a l  LM-A da t a  h a n d l i n g  f u n c t i o n s  a r e  performed by 
AM-MDA s y s t e m s  i n  t h e  p r i m a r y  coupled  m i s s i o n ,  and w i l l  have t o  
b e  per formed by  t h e  CM systems i n  a decoupled  m i s s i o n .  Biomedica l  
da ta  from a crewman i n  t h e  LM-A w i l l  b e  t r a n s m i t t e d  by  t h e  CM.  
The CM must a l s o  accommodate e n g i n e e r i n g  da ta  from an EVA a s t r o -  
n a u t s  LM-A s u p p o r t  s y s t e m s .  T h e  v o i c e - r e c o r d i n g  r equ i r emen t  w i l l  
b e  p l a c e d  on t h e  CM r e c o r d e r ,  and  t h i s  u n i t  might have t o  be  re-  
q u a l i f i e d  if t h e  t o t a l  l i f e t i m e  requ i r emen t  i s  g rea t e r  t h a n  
i t s  demons t r a t ed  c a p a b i l i t y .  I f  t h e r e  i s  no decoupled  m i s s i o n  
c a p a b i l i t y ,  t h e s e  CM r equ i r emen t s  would n o t  e x i s t ,  and CM ( n o t  
LM-A) i n t e r f a c e  w i r i n g  to s u p p o r t  them cou ld  b e  d e l e t e d .  
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The r e q u i r e m e n t s  f o r  ground and s p a c e b o r n  computer  
s o f t w a r e  are  n o t  s i g n i f i c a n t l y  d i f f e r e n t  for t h e  coup led  or 
decoup led  m i s s i o n .  Although some a d d i t i o n a l  e q u a t i o n s  w i l l  
have  t o  b e  programmed f o r  CMG momentum dump i f  b o t h  c o n f i g u r a -  
t i o n s  are  i n c l u d e d ,  t h e  s a v i n g s  i n  d e l e t i n g  decoup led  m i s s i o n  
c a p a b i l i t y  are minor .  

The p r i n c i p a l  s i m p l i f i c a t i o n  t o  t h e  IIM-A would r e s u l t  f rom 
e l i m i n a t i o n  of d e s i g n  l o a d s  due t o  an SM-SPS f i r i n g .  S t r u c t u r a l  
d e s i g n  of t h e  C r e w  P r o v i s i o n s  Stowage Module would b e  less complex, 
and i t s  weight  would b e  reduced .  

To p r o v i d e  carbon d i o x i d e  c o n t r o l  f o r  a 28 day decoupled  
m i s s i o n ,  t h e  LM-A w i l l  c a r r y  approx ima te ly  180 pounds o f  CM L i O H .  
T h i s  supplements  t h e  1 0  day Apollo CM s u p p l y ,  and i s  n o t  r e q u i r e d  
i f  t h e r e  i s  no decoupled  m i s s i o n  c a p a b i l i t y .  

C r e w  t r a i n i n g  and mis s ion  p l a n n i n g  e f f o r t s  would b e  
d e c r e a s e d  i f  t h e  crew does  not have t o  b e  prepared t o  per form 
b o t h  coupled  and decoupled  m i s s i o n s .  However, most of  t h e  
p l a n n i n g  and t r a i n i n g  f o r  t h e  coupled  m i s s i o n  i s  a p p l i c a b l e  t o  
t h e  decoupled  m i s s i o n ,  and t h e  a d d i t i o n a l  e f f o r t  f o r  b o t h  i s  
minor  i n  r e l a t i o n  t o  t h e  t o t a l  e f f o r t .  

MAJOR CONFIGURATION OPTIONS 

Many of  t h e  c o n f i g u r a t i o n  changes t h a t  become p o s s i b l e  
i f  decoupled  m i s s i o n  c a p a b i l i t y  i s  e l i m i n a t e d  a l s o  e l i m i n a t e  t h e  
c a p a b i l i t y  t o  manual ly  dock t h e  LM-A t o  t h e  MDA. Manual dock ing  
c a p a b i l i t y ,  which e x i s t s  i n  t h e  Apol lo  LM, w i l l  b e  removed from 
LM-A i n  t h e  p r e s e n t  b a s e l i n e  c o n f i g u r a t i o n .  To man t h e  LM-A, 
t h e  CM-SM must dock t o  i t  and t h u s  e s t a b l i s h  t h e  decoupled  
m i s s i o n  c o n f i g u r a t i o n .  A s u r e  decoupled  m i s s i o n  would n o t  t h e n  
be  s a c r i f i c e d  f o r  a p o s s i b l e  pr imary  coupled  m i s s i o n  which would 
r e q u i r e  s e p a r a t i o n  o f  t h e  crew and  two more docking  o p e r a t i o n s .  
I f  t h e r e  i s  no c a p a b i l i t y  t o  per form a decoupled  m i s s i o n ,  i t  
would b e  des i r ab le  t o  r e t a i n  t h e  Apol lo  manual docking  c a p a b i l i t y  
as t h i s  would t h e n  b e  t h e  only way t o  s a v e  t h e  ATM i n  t h e  e v e n t  
t h e  LM-A f a i l s  t o  dock under  remote c o n t r o l .  I n  t h e  f o l l o w i n g  
d i s c u s s i o n  o f  c o n f i g u r a t i o n  o p t i o n s ,  i t  w i l l  b e  i n d i c a t e d  i f  t h e  
change i s  p o s s i b l e  i f  manual backup docking  c a p a b i l i t y  i s  r e t a i n e d .  

Probe L o c a t i o n  

The p r e s e n t  b a s e l i n e  c o n f i g u r a t i o n  l o c a t e s  t h e  docking  
p robe  f o r  LM-ATM/MDA docking  i n  MDA p o r t  1. It w i l l  b e  i n s t a l l e d  
by t h e  AAP-3 crew. A j e t t i s o n a b l e  docking  p o r t  c o v e r  i s  p rov ided  
s o  t h a t  t h e  o p e r a t i o n  can be  performed i n  a p r e s s u r i z e d  env i ron -  
ment .  If t h e r e  i s  no decoupled mis s ion  O r  backup manual docking  
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c a p a b i l i t y ,  t h e  LM-A does no t  have t o  have  a drogue  b e c a u s e  t h e  
CM-SM would n e v e r  dock t o  i t .  I f  t h e  p robe  i s  i n s t a l l e d  i n  t h e  
LM-A, t h e  MDA would have  t h e  p a s s i v e  drogue  which would b e  i n -  
s t a l l e d  p r i o r  t o  l aunch ,  and a c o v e r  would n o t  be  n e c e s s a r y .  
However, p r o v i s i o n s  f o r  remote p robe  o p e r a t i o n  would have  t o  be 
added t o  t h e  LM-A, and t h e  MDA/CM command l i n k  e l e c t r o n i c s  would 
be compl i ca t ed .  R e s u l t s  of a d e t a i l e d  t r a d e - o f f  would p r o b a b l y  
f a v o r  t h e  p robe  i n  t h e  LM-A c o n f i g u r a t i o n  i f  t h e  CM-SM does  n o t  
have  t o  dock t o  i t .  

C r e w  P r o v i s i o n s  Stowage Module 

D e l e t i o n  o f  t h e  CPSM from t h e  LM-A can be c o n s i d e r e d  i f  
decoup led  m i s s i o n  c a p a b i l i t y  and manual docking  c a p a b i l i t y  are 
e l i m i n a t e d .  It  i s  p o s s i b l e  t o  f i t  t h e  items now l o c a t e d  i n  t h e  
CPSM i n  t h e  LM c a b i n .  To mount t hese  i tems ,  f a i r l y  e x t e n s i v e  
m o d i f i c a t i o n s  t o  t h e  LM pr imary  s t r u c t u r e  would b e  r e q u i r e d ,  and 
f l e x i b i l i t y  to accommodate a d d i t i o n a l  i t e m s  i n  t h e  GFE comple- 
ment would be ex t r eme ly  l i m i t e d .  Access t o  t h e  LM-A c a b i n  f o r  
r e q u i r e d  checkout  d u r i n g  pad a c t i v i t i e s  would b e  i n h i b i t e d ,  and 
cou ld  lead t o  a r equ i r emen t  f o r  c a b i n  a c c e s s  v i a  t h e  t o p  h a t c h .  
Most o f  t h e  s towed items would have t o  b e  removed a f t e r  dock ing  
t o  t h e  MDA and p l a c e d  e l sewhere ,  and a second s e t  o f  s towage 
p r o v i s i o n s  would b e  r e q u i r e d .  For ATM EVA, t h e  crew would have 
t o  move t h e  cameras and f i l m  back t o  t h e  LM c a b i n .  There  a r e ,  
i n  t h e  p r e s e n t  c o n f i g u r a t i o n ,  many ECS components l o c a t e d  on t h e  
CPSM, and these  would have t o  be  r e l o c a t e d .  The a f t  r a d i a t o r  
a rea  would have t o  b e  reduced below t h e  r equ i r emen t  because  o f  loss  
i n  module h e i g h t .  Bending l o a d s  induced  at  the LM-A/MDA i n t e r f a c e  
by t h e  docking  of  a r e v i s i t  CM-SM cannot  b e  c a r r i e d  w i t h o u t  t h e  
CPSM. Based on these c o n s i d e r a t i o n s ,  i t  appea r s  t h a t  t h e  CPSM 
s h o u l d  b e  r e t a i n e d ,  even i f  decoupled  m i s s i o n  c a p a b i l i t y  i s  
e l i m i n a t e d .  

EVA from LM-A 

I n  a decoupled mis s ion ,  EVA f o r  ATM f i l m  exchange must 
be done from t h e  LM, u s i n g  t h e  c a b i n  as an a i r l o c k .  T h i s  mode 
i s  a l s o  p l anned  f o r  t h e  prime m i s s i o n ,  as t h e  d i s t a n c e s  t o  be  
t r a v e r s e d  a r e  s h o r t e r  and e g r e s s / i n g r e s s  problems a r e  d i m i n i s h e d .  
There  are  some s a v i n g s  i n  LM-A env i ronmen ta l  c o n t r o l  sys t em 
hardware i f  EVA c a p a b i l i t y  i s  e l i m i n a t e d  and t h e  A i r l o c k  Module 
i s  used f o r  ATM EVA. T h e  L i q u i d  Cooled Garment Suppor t  S e c t i o n "  
cou ld  b e  d e l e t e d .  The Oxygen Supply and Cabin P r e s s u r e  C o n t r o l  
S e c t i o n *  cou ld  be d e l e t e d  if i t  were not  r e q u i r e d  to p r o v i d e  a 
p r e s s u r e  r e f e r e n c e  t o  t h e  Water Management S e c t i o n  f o r  water 
s u b l i m a t o r  c o n t r o l  d u r i n g  unmanned rendezvous and docking .  
However, t h i s  f u n c t i o n  could b e  p rov ided  b y  a s i m p l i f i e d  d e v i c e .  

* 
For complete  d e s c r i p t i o n  o f  t h e  f u n c t i o n s  and c o n f i g u r a t i o n s  

o f  t h e s e  LM-A ECS S e c t i o n s ,  see "LM-A Thermal C o n t r o l  S y s t e m , "  
Bellcomm Memorandum for F i l e ,  D .  P .  Woodard, September 2 7 ,  1968.  
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One of f o u r  water t a n k s  could  b e  d e l e t e d  from t h e  Water 
Management S e c t i o n . "  Most o f  these  changes are  n o t  f e a s i b l e  
if backup manual dock ing  c a p a b i l i t y  i s  re ta ined .  

There are,  however, many d i s a d v a n t a g e s  i n  do ing  ATM 
EVA from t h e  A i r l o c k  Module r a the r  t h a n  t h e  LM-A. A f i l m  
t r a n s p o r t  d e v i c e  i s  p lanned  t o  e l i m i n a t e  t h e  need  f o r  a sub- 
s t a n t i a l  number of back-and-for th  t r a v e r s e s .  T h i s  d e v i c e  would 
have  t o  b e  assembled i n  o r b i t  i f  EVA i s  from t h e  A M .  Problems 
w i t h  a l o n g  u m b i l i c a l  (dynamics,  snagg ing ,  s towage ,  and r e e l i n g -  
i n )  can eas i ly  o c c u r .  Zero-g t r a i n i n g  i s  more complex as t h e  AM 
t o  ATM mode' does n o t  l e n d  i t s e l f  t o  n e u t r a l  bouyancy o r  KC-135 
t e s t s  as r e a d i l y  as t h e  LM-A t o  ATM mode. G e t t i n g  i n  and o u t  
o f  t h e  AM i s  i t s e l f  a problem; two s u i t e d  a s t r o n a u t s  p l u s  a f u l l  
f i l m  and camera complement crowd t h e  AM. 

EVA and f i l m  t r a n s p o r t  from t h e  LM-A are less  complex 
and w i l l  s a v e  b o t h  p r e p a r a t i o n  and o u t s i d e  t i m e .  S a f e t y  i s  
d e f i n i t e l y  enhanced.  EVA from t h e  LM-A s h o u l d  b e  r e t a i n e d  as 
t h e  pr imary  mode i n  t h e  p r imary  coupled  m i s s i o n ,  i ndependen t  
of  p o s s i b l e  e l i m i n a t i o n  o f  decoupled  m i s s i o n  c a p a b i l i t y .  

LM-A Dormancy 

The q u e s t i o n  of i n c r e a s e d  LM-A dormancy has been examined 
by  Grumman. Some e s s e n t i a l  LM-A equipment ,  such  as t h e  c a u t i o n  
and warn ing  e l e c t r o n i c s  assembly and t h e  l i g h t i n g  c o n t r o l  assembly ,  
as w e l l  as t h e  ATM C o n t r o l  and Di sp lay  c o n s o l e ,  must be  k e p t  on 
t h r o u g h o u t  t h e  m i s s i o n .  Much of t h e  e s s e n t i a l  equipment r e q u i r e s  
a c t i v e  c o o l i n g ,  and i n  t h e  b a s e l i n e  c o n f i g u r a t i o n ,  a r a d i a t o r  
network has been  added w h i c h  i s  l i n k e d  t h r o u g h  a heat exchanger  
t o  t h e  pr imary  Apollo LM coo lan t  c i r c u i t .  Most o f  t h e  Gruniman 
e f f o r t  on t h e  dormancy q u e s t i o n  was s p e n t  on i n v e s t i g a t i o n  of 
ways t o  s i m p l i f y  or e l i m i n a t e  t h i s  r a d i a t o r  l o o p .  I f  t h e  heat  
r e j e c t i o n  f u n c t i o n  i s  e l i m i n a t e d  from t h e  LM-A, i t  must be  p l a c e d  
on t h e  AM or CM-SM. The AM r a d i a t o r s  do n o t  have s u f f i c i e n t  
c a p a c i t y  t o  h a n d l e  t h e  AAP-2 i n t e g r a t e d  thermal  c o n t r o l  s y s t e m  
l o a d  p l u s  t h e  LM-ATM l o a d .  The SM r a d i a t o r s  cou ld  h a n d l e  t h e  
a d d i t i o n a l  l o a d  e x c e p t  du r ing  EVA from t h e  LM. However, t h e  
a d d i t i o n  o f  c o o l a n t  i n t e r f a c e s  between t h e  LM-A and MDA, t h e  MDA 
and CM-SM, p l u s  r e q u i r e d  plumbing, pumps, v a l v e s ,  and heat  ex- 
change r s  i n  bo th  t h e  MDA and CM-SM p r a c t i c a l l y  d i c t a t e  t h a t  t h e  
LM-A b e  t h e r m a l l y  independent  of o t h e r  modules.  The optimum 
l e v e l  o f  LM-A sys tem u t i l i z a t i o n  i s  n o t  a f u n c t i o n  o f  t h e  t y p e  
of  m i s s i o n  ( coup led  or decoup led ) .  I n  f a c t ,  d e c r e a s i n g  t h e  
p r e s e n t  b a s e l i n e  l e v e l  of  s y s t e m  u t i l i z a t i o n  would b e  more com- 
p l i c a t e d  i n  t h e  p r ime  t h a n  i n  t h e  decoupled m i s s i o n ,  because  t h e  
MDA would a l s o  have t o  be modi f ied .  

* 
I b i d .  
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I f  t h e r e  I s  no decoupled  m i s s i o n  c a p a b i l i t y ,  t h e  ATM 
C M G ' s  c o u l d  b e  l o c a t e d  on t h e  AAP-2 pay load  i n s t e a d  o f  t h e  AAP-4 
ATM. T h i s  change i n  c o n f i g u r a t i o n  c o u l d  e l i m i n a t e  t h e  need  f o r  
t h e  b i p r o p e l l a n t  WACS if a c o l d  gas  a t t i t u d e  c o n t r o l  sys t em 
were added t o  m a i n t a i n  c o n t r o l  d u r i n g  dock ing  maneuvers.  Th i s  
change would a l s o  a l l o w  a 56 day AAP-3 m i s s i o n  w i t h  t h e  OWS i n  
t h e  e v e n t  t h e  LM-ATM does n o t  dock. The p r e s e n t  WACS would 
n o t  have  s u f f i c i e n t  p r o p e l l a n t  r ema in ing  t o  m a i n t a i n  t h e  p e r -  
p e n d i c u l a r - t o - o r b i t  p l a n e  a t t i t u d e  f o r  a n o t h e r  56 day m i s s i o n .  

examined by MSFC. It was dropped from c o n s i d e r a t i o n  because  
i t  weighed about  1500  pounds more and r e q u i r e d  about  550 wat ts  
more t h a n  t h e  p r e s e n t  WACS. I n  view o f  p r e s e n t  weight  and 
power marg in  on AAP-2, i t  appea r s  i m p o s s i b l e  t o  meet t hese  
a d d i t i o n a l  r e q u i r e m e n t s .  AAP-4, on t h e  o t h e r  hand, h a s  a 
s u b s t a n t i a l  per formance  margin and t h e r e  i s  no advantage  i n  
removing t h e  weight  and power r equ i r emen t  of t h e  C M G ' s .  These 
f a c t o r s ,  p l u s  t h e  s t a t e  of development o f  b o t h  t h e  ATM and t h e  
WACS, lead t o  t h e  conc lus ion  t h a t  t h e  C M G ' s  s h o u l d  b e  l e f t  on 
t h e  ATM. 

A c o l d  gas/CMG a t t i t u d e  c o n t r o l  sys t em h a s  been  

SUMMARY AND RECOMMENDATION 

T h e  obvious  s i m p l i f i c a t i o n s  t h a t  a r e  p o s s i b l e  i f  a l l  
c a p a b i l i t y  for a CM-SM/LM-ATM aecoupled  m i s s i o n  i s  de l e t ed  a re  
minor .  A change i n  t h e  LM-MEA docking  probe  l o c a t i o n  i s  t h e  
only one of  t h e  major  c o n f i g u r a t i o n  changes t h a t  appea r s  a t t r a c -  
t i v e  i f  decoupled  mis s ion  c a p a b i l i t y  i s  e l i m i n a t e d ,  and t h i s  
change i s  n o t  p o s s i b l e  if LM backup manual docking  c a p a b i l i t y  i s  
r e t a i n e d .  

Because t h e  a d d i t i o n s  f o r  decoupled  m i s s i o n  c a p a b i l i t y  
a re  r e l a t i v e l y  minor  and because  o f  t h e  s t a t e  of d e s i g n  o f  t h e  
v a r i o u s  modules ( e i t h e r  approach ing  or pas t  P r e l i m i n a r y  Design 
Review),  it i s  recommended t h a t  decoupled  m i s s i o n  c a p a b i l i t y  
b e  r e t a i n e d  i n  A A P ,  and t h a t  p l a n n i n g  f o r  b o t h  LM-ATM backup 
and a l t e r n a t e  m i s s i o n s  be  con t inued .  

1022-WWH-ms W .  W .  Hough 

Attachment  
Appendix 
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APPENDIX 

F a i l u r e  Modes Which P r e c l u d e  Pr imary  ATM M i s s i o n ,  

With A CM-SM/LM-ATM Decoupled M i s s i o n  
But Have Recovery P o s s i b i l i t y  

I. D e c i s i o n  t o  implement backup m i s s i o n  made p r i o r  t o  l a u n c h  
o f  AAP-3 and  AAP-4. 

A .  A known f a i l u r e  of OWS p r i o r  t o  l a u n c h  o f  AAP-3, 
r e p o r t e d  b y  p r e v i o u s  crews or by r emote  s t a t u s  
m o n i t o r i n g  . 
1. W A C S  (CSM cannot  dock t o  O W S )  

2 .  Power s y s t e m  

3. MDA s t r u c t u r e  ( c a n n o t  b e  p r e s s u r i z e d )  

B .  OWS s c h e d u l e  s l i p  pas t  p o i n t  o f  CM-SM and LM-ATM 
a v a i l a b i l i t y .  

11. D e c i s i o n  t o  implement a l t e r n a t e  m i s s i o n  made a f t e r  l a u n c h  
o f  AAP-3, b u t  p r i o r  t o  AAP-4. 

A .  CM-SM o r b i t s ,  b u t  d o e s n ' t  r endezvous .  LM-ATM 
l aunched  i n t o  CM-SM o r b i t .  

1. E x c e s s i v e  CM-SM f u e l  consumption 

2 .  One CM-SM RCS s y s t e m  ( 6 0 0  l b s )  f a i l s  

B .  CM-SM c a n ' t  dock .  

1. OWS t u m b l i n g  

2 .  P o r t  5 d rogue  damaged 

C .  OWS f a i l u r e  n o t  known p r i o r  t o  CM-SM dock ing .  

1. MDA h a t c h e s  cannot  b e  removed 

2 .  OWS s o l a r  a r r a y s  damaged i n  CM-SM dock ing  

3 .  OWS s o l a r  a r r a y s  cannot  be  a r t i c u l a t e d  from 

4 .  MDA env i ronmen ta l  c o n t r o l  s y s t e m  

s t o r a g e  t o  AAP-3/AAP-4 p o s i t i o n  
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5. MDA s t r u c t u r e  

6 .  MDA p r o b e  cannot  be i n s t a l l e d  

7 .  MDA P o r t  1 cover  does n o t  j e t t i s o n  

D .  CM-SM f a i l u r e  p r e c l u d i n g  c l u s t e r e d  m i s s i o n .  

1. Loss of a f u l l  O2 c r y 0  t a n k  p r i o r  t o  OWS 
p r e s s u r i z a t i o n ,  and assuming OWS i s  open t o  
MDA and canno t  b e  c l o s e d .  
r e q u i r e s  2 o f  3 t a n k s )  

(Decoupled m i s s i o n  

2. F a i l u r e  o f  redundant  VHF command l i n k  f o r  remote  
LM-ATM docking .  

111. D e c i s i o n  t o  implement a l t e r n a t e  m i s s i o n  made a f t e r  l aunch  
o f  AAP-3 and AAP-4. 

A .  LM o r b i t s  b u t  d o e s n ' t  rendezvous .  

1. E x c e s s i v e  LM-RCS consumption 

2 .  R C S  j e t s  

3.  PGNCS and AGS 

(Ground commanded p r i m e  rendezvous mode backed up 
by onboard au tomat i c  mode; S-bank command l i n k  
r e d u n d a n t )  

B .  LM d o e s n ' t  dock.  

1. MDA t o  CM-SM t o  LM-A VHF r edundan t  command l i n k  

2 .  LM m i s s i o n  programmer 

3 .  C o n t r o l  e l e c t r o n i c s  s e c t i o n  

4.  A G S  (LM n o t  t umbl ing )  

5 .  A f t  f i r i n g  LM-RCS t h r u s t e r s  

6 .  MDA probe  d o e s n ' t  r e t r a c t  (p robe  and drogue can  
b e  manually s e p a r a t e d ,  b u t  probe  cannot  b e  manually 
r e t r a c t e d )  

C. OWS f a i l u r e  n o t  known p r i o r  t o  LM-A docking .  

1. P o r t  1 MDA h a t c h  cannot  b e  removed 

2 .  OWS s o l a r  arrays damaged i n  LM-A docking  
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